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Indian Standard 

HARDNESS CONVERSION TABLES FOR 
METALLIC MATERIALS 

(First Revision ) 

0. FOREWORD 

0.1 This Indian Standard (First Revision) was adopted by the Indian 
Standards Institution on 12 April 1982, after the draft finalized by the 
Methods of Physical Tests Sectional Committee had been approved by 
the Structural and Metals Division Council. 

0.2 This standard was first published in 1967. This has now been 
revised in the light of the latest technical data available on the subject. 
In this revision, the comparison of hardness values and tensile 
strength for steels have been incorporated, as well as the comparison 
between the Brinell hardness, Vickers hardness, Rockwell hardness 
(in A, B, C, D and F scales) and the superficial Rockwell hardness 
numbers have been introduced. 

0.3 Conversion of hardness values should be used only when it is 
impossible to test the material under the conditions specified, and 
when conversion is made it should be done with discretion. Each type 
of hardness test is subjected to certain errors, but if precautions are 
carefully observed, the reliability of hardness readings will be found 
comparable. 

0.4 The conversion values specified in the tables are only approximate. 
It is emphasized that there are a number of factors which may 
influence the accuracy of a hardness test. Moreover, departures from 
the test conditions, namely, load, size of indentor, testing procedure 
used in deriving these tables may affect the accuracy of the hardness 
conversions. 

0.5 The experimental data has shown that, for practical purposes 
certain simplifications may be made in deriving hardness comparisons 
for different materials. For example, it has been found that the 
conversion from Brinell to Vickers hardness numbers for aluminium 
and its alloys, brass and steel may be represented by the approximate 
relationship HB = 0.95 HV. Similarly, for the same materials the 
conversions from Vickers to the Rockwell B scale may be represented 
by a single curve. 
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0.6 The conversion tables, specified in this standard are applicable for 
steel, copper and brass (up to 30 percent zinc) and aluminium and 
aluminium alloys only. For materials other than those covered by this 
standard, hardness conversions should be avoided, unless a reliable 
basis for conversion is established. 

0.7 The conversion tables, included in this standard are based on the 
following standards: 

DIN 50150 Conversion table for vickers hardness, brinell hardness, 
rockwell hardness and tensile strength. Deutscher 
Normenausschuss. 

BS 860: 1967 Table for comparison of hardness scales. British 
Standards Institution. 

0.8 This edition 2.1 incorporates Amendment No. 1 (December 1984). 
Side bar indicates modification of the text as the result of 
incorporation of the amendment. 

0.9 In reporting the result of a test or analysis made in accordance 
with this standard, if the final value, observed or calculated, is to be 
rounded off. it shall be done in accordance with IS : 2 1960*. 

1. SCOPE 

1.1 The conversion tables given in this standard present data on the 
relationship among the Brinell hardness, Vickers hardness and 
Rockwell hardness and apply to the following materials: 

a) Unalloyed and low alloy steels and steel castings in hot worked or 
heat treated condition like forged, annealed, normalized and 
quenched and tempered conditions provided that they are 
homogeneous. For steels, the relationship between tensile 
strength and the different scales of hardness are also indicated 
( see Table 1 ) ; 

b) Aluminium and aluminium alloys ( .see Tables 2 and 3 ): and 

c) Copper and brass (up to 30 percent zinc) ( see Table 4 ). 

2. CONVERSION 

2.1 Conversion, for the purpose of this standard, means to give for a 
hardness value, experimentally determined according to a particular 
method, the corresponding hardness value for another method, or the 
corresponding tensile strength value (in the case of steel only), as 
given in this standard. 



•Rules for rounding off numerical values ( revised). 
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2.2 Hardness Conversion — Hardness conversion shall be done only 
if the prescribed test method cannot be used, for example, when no 
proper testing machine is available or the test specimen does not suit 
the testing machine or if it is not possible to obtain the necessary test 
pieces (for example tensile test pieces) from the test article. 

2.3 Hardness or tensile strength values, that are only indirectly 
determined with the help of this standard, may be used for claims, 
only if this is specifically agreed upon between the manufacturer and 
the supplier of the product. If hardness or tensile strength values are 
obtained by conversion in accordance with this standard, this fact shall 
be indicated in the test report. 

2.4 For the purpose of conversions, the mean of at least three 
individual values of hardness shall be taken. 

2.5 Conversion of Hardness Values to Tensile Strength Values 
for Steel — Due to the difference in deformation characteristics of the 
material in the hardness measurements and in tensile strength 
determination, there is a wide variation in the values that are 
obtained by conversion. The tensile strength values obtained by 
conversion in accordance with this standard shall, therefore, be 
considered only as approximate values which in no case will replace 
the values determined by actual tensile test. 
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TABLE 3 CONVERSIONS FOR SOFT ALUMINIUM ALLOYS 

[Clause 1.1 (b)I 

Brinell Rockwell Rockwell 

Hardness Hardness Hardness 

HB HRE HRH 

74 80 - 

72 79 — 

70 77 99 

68 75.5 98 

66 73.5 97 

64 72 96 

62 69.5 94.5 

60 67 93 

58 64.5 91.5 

56 61.0 89.5 

54 58.0 87.8 

52 86 

48 84 

46 80 

44 — 77.8 

42 — 75.7 

40 - 73.5 

38 — 71.3 

36 — 68.8 

34 — 64.8 

32 — 60.8 

30 - 57 

28 — 52 

26 — 46 

24 -- 40.2 

22 — 35.4 

20 — 29.5 

18 — 19.5 

n i o? f 
NOTE — For the Brinell hardness values, the ■ — - ratio of 5 or 10 is applicable. 
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TABLE 4 CONVERSIONS FOR COPPER AND BRASS 
(ZINC UP TO 30 PERCENT) 

[Clause 1.1 (c)J 



VlCKF.RS 


BRINFI L 


ROCKWELL 


VlCKF.RS 


Br in ell 


Rockwell 


Harunfss 


HARDNESS 


HARDNESS 


Hardness 


HARDNF.SS 


Hardness 


HV 


HB 

D 2 ,u 


HRB 


HV 


HB 


HRB 


(1) 


(2) 


(3) 


(1) 


(2) 


(3) 


210 


199.5 


95.7 


88 


83.6 


41.3 


205 


194.8 


94.8 


86 


81.7 


39.1 


200 


190.0 


93.8 


84 


79.8 


36.8 


195 


185.3 


92.7 


82 


77.9 


34.4 


190 


180.5 


91.6 


80 


76.0 


31.9 


185 


175.8 


90.4 


78 


74.1 


._.. 


180 


171.0 


89.2 


76 


72.2 


— 


175 


166.3 


87.9 


74 


70.3 


-■ 


170 


161.5 


86.5 


72 


68.4 


„. 


1(35 


156.8 


85.0 


70 


66.5 




160 


152.0 


83.4 


68 


64.6 




155 


147.3 


81.8 


66 


62.7 




150 


142.5 


80.0 


64 


60.8 


-. 


145 


137.8 


78.1 


62 


58.9 


— 


140 


133.0 


76.1 


60 


57.0 




135 


128.3 


73.9 


58 


55.1 




130 


123.5 


71.5 


56 


53.2 


__ 


125 


118.8 


69.0 


54 


51.3 




120 


114.0 


66.3 


52 


49.4 




115 


109.3 


63.3 


50 


47.5 


.._ 


110 


104.5 


60.0 


48 


45.6 




105 


99.8 


56.4 


46 


43.7 




100 


95.0 


52.5 


44 


41.8 




98 


93.1 


50.8 


42 


39.9 


— 


96 


91.2 


49.1 


40 


38.0 


__ 


94 


89.3 


47.2 


38 


36.1 


— 


92 


87.4 


45.3 


36 


34.2 


._ 


90 


85.5 


43.3 


34 


32.3 


.__ 



NOTE For the Vitkers hardness values given in this table a load of F= 98 N 
(lOkgf) and for the Brinell hardness values, the - 1 — - — ratio of 5 or 10 are 
applicable. 
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1 500 1968 Method for Brinell hardness test for steel ( first revision ) 
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1754-1968 Method for verification of Vickers hardness testing machines {first 
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revision ) 
2866 1965 Method for Vickers hardness test for copper and copper alloys 
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